Abstract The principal objective of our research is to examine whether the earned income tax credit (EITC), a broad-based income support program that has been shown to increase employment and income among poor working families, also improves their health and access to care. A finding that the EITC has a positive impact on the health of the American public may help guide deliberations about its future at the federal, state, and local levels. The authors contend that a better understanding of the relationship between major socioeconomic policies such as the EITC and the public's health will inform the fields of health and social policy in the pursuit of improving population health.
Introduction
Low socioeconomic status, measured variously in terms of poverty, income, wealth, education or occupation, has been repeatedly linked to a great burden of disease and death in the United States.
improvements. [6] [7] [8] [9] The principal objective of our research agenda is to examine whether the earned income tax credit (EITC), a broadbased income support program that has been shown to increase employment and income among poor working families, also improves their health and access to care. We present preliminary analyses suggesting that such a relationship does exist, demonstrating the need for more empirical, multidisciplinary work in this area.
Background
Established by Congress in 1975 and significantly expanded during the 1990s, the EITC is today the largest federal antipoverty program for the non-elderly in the United States. In 2006, more than 22 million families received nearly US$44 billion from the EITC. The EITC is a refundable credit originally designed to encourage work by offsetting the impact of federal taxes on low-income families and has been shown to increase employment, particularly among single mothers. According to one of the most comprehensive studies, the EITC accounted for nearly two-thirds of the rise in labor force participation by single mothers between 1984 and 1996. 10 The amount of the credit increases with income, plateaus at a certain level of earning and then falls as it approaches the maximum earning level until reaching zero (Figure 1 ). With maximum benefits in tax year 2008 of $4824, the value of the EITC is substantial, particularly among the working poor. 11 For example, the EITC would give a minimum wage worker with two children a 40 per cent increase in annual earnings. Owing to the refundable nature of the credit, even if workers have no federal income tax liability, as is true of most families below the poverty threshold, they can still receive the full value of the credit; thus, it effectively serves as a wage subsidy.
The positive relationship between income and health does not appear to be linear -large improvements in health are seen when moving up the income ladder from low to average or median levels, with increasingly diminishing returns to health from gains at high incomes. 12 The EITC, as an income support program, has been highly successful at targeting families at the low end of the income distribution. More than half of the credit goes to families under the official poverty line, and nearly three-quarters is claimed by families earning less than $20 000 per year. 13 It is estimated that 4.4 million people, more than half of them children, are removed from 'poverty' each year as a result of the EITC.
11 Further, income support to families with young children, the focus of the EITC, may also provide material resources at a critical time. It may enhance child development and long-term positive health outcomes.
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In addition to the federal EITC, 23 states and the District of Columbia have implemented supplemental EITC programs.
11 One study suggests that a universal refundable state EITC, pegged at 50 per cent of the federal rate, would lift an additional 1.1 million children out of poverty.
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The potential impact of the EITC can also be viewed by examining economic resources flowing into communities. For example, in 2005, 746 000 residents of New York City received more than $2.1 billion from the federal EITC.
17 By combining the federal and state EITC refunds, a total of $2.8 billion or $9.3 million/square mile benefited New York City communities.
Spending on the federal EITC program now exceeds the combined levels of federal and state spending on what has been traditionally considered welfare. Since 1975, spending on EITC increased from less than $5 billion to nearly $44 billion in 2006. During the same time period, welfare spending (Aid to Families with Dependent Children/Temporary Assistance for Needy Families) increased from less than $15 billion to nearly $25 billion. 18 Yet little is known about how or whether the EITC may affect families' health or access to medical care.
Income support programs and the relationship to health
Other countries with poverty reduction or 'make work pay' programs similar to the EITC include the United Kingdom, Canada, France, Ireland, New Zealand, Austria, Belgium, Denmark, Finland, and the Netherlands. Many of these programs have been examined with respect to their impact on employment and household earnings and even on child test scores. 19, 20 Within the United States, there are no empirical studies examining the relationship between EITC and health outcomes. 21 Theoretically, economists and others have suggested that the benefits of employment and good working conditions can positively influence health outcomes through enhanced financial security, social status, personal development, social relations and self-esteem, and protection from physical and psychosocial hazards.
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However, evidence linking income support policies to health outcomes is scarce or inconclusive and has focused on pension programs, like Social Security in the United States. A recent study by Snyder and Evans 24 examined the impact of differing levels of Social Security benefits on mortality. As a result of changes made in the 1970s to lower program costs, beneficiaries with identical earning histories born before 1 January 1917 received larger benefits compared to those born just after that date. Beneficiaries with lower benefits were more likely to work longer and had lower mortality rates suggesting that source of income may be as important as the amount of income. The authors concluded that the time spent working decreased social isolation, a cofactor in mortality, suggesting that work has a positive health impact. However, those beneficiaries with lower benefits who worked longer also increased their earned income, leaving open the question whether the source or amount of income had a more significant effect on health outcomes. More recently, Herd et al, 25 examined changes in Supplemental Security Income (SSI) benefits and changes in disability for beneficiaries 65 and older. They concluded that higher SSI benefit levels reduced disability in this group. In addition, in a preliminary analysis of the Old Age Assistance Program from 1930 to 1955,
Balan-Cohen
26 demonstrates an inverse relationship between income support for the poor elderly and mortality. These findings support the notion that income support policies have the potential for improving health outcomes.
At least two additional studies outside the United States consider the effect of government pension programs on health status. Case examined expanded payments in the South African pension system and found that within households where income was pooled with other earners, the state pension protected the health of all household members. 27 The authors concluded that the pension income improved the nutritional status of household members and improved general living conditions. In a study of Russian households, Jensen and Kasper 28 assessed the impact of the 1996 pension crisis. Households where pensioners went without benefits for a prolonged period of time were evaluated to determine the health impact. The authors found that poverty rates doubled, nutrition standards decreased, and pensioners who received no payments were 5 per cent more likely to die in the two years immediately following the crisis.
If a link between poverty reduction and health can be empirically validated, the potential for designing and implementing targeted income policies is enhanced. Moreover, progress in narrowing the disparity gap in health outcomes in all countries becomes more likely, especially in those countries where social insurance facilitates access to health care.
The Need for Empirical Evidence
Given the paucity of published research in this field, we undertook a series of preliminary analyses to establish the viability of examining the relationship between the EITC program and children's health outcomes using existing data sets. In one analysis we evaluated the association between the EITC and children's health insurance coverage by comparing poor households eligible for the EITC with a similar group of households who were not eligible for the credit. 29 We used data from the Annual Social and Economic Supplement to the 2001 Current Population Survey (CPS) that estimates the eligible credit for each surveyed household, based on household composition, employment and income information. We focused on children in households headed by an unmarried woman or a married woman with absent spouse and low or moderate incomes, as these comprise the population that has experienced the greatest employment benefit from the EITC. Low or moderate income is defined here as a household income below $30 000. CPS sampling weights were applied.
We found that among mothers in our target population who were not eligible for the credit, 75 per cent reported all of their children lacked health insurance coverage. In contrast, among mothers who were eligible for the EITC, 54 per cent reported all of their children lacked health insurance coverage (Po0.00005). Thus, single mothers with low or moderate incomes who were ineligible for the EITC program were 1.4 times more likely to lack health insurance for all of their children than single mothers who were eligible to receive the credit. These differences in insurance coverage may be due to differences in mothers' employment, and thus may reflect the impact of the EITC program on labor force participation. Additionally, there was interesting variation in the type of government health insurance coverage by parental eligibility for the EITC program. For example, the probability that all or some of the children in the household were covered by government insurance (Medicaid or SCHIP) declined (Po0.00005), whereas the probability that all or some were covered by private insurance increased for EITC-eligible households (P ¼ 0.02). Studies have demonstrated that among children, health insurance coverage is strongly associated with improved access to primary care 30 and more specifically, compared to those with private insurance, SCHIP-eligible children, and those enrolled in Medicaid are more likely to be in fair or poor health.
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In a second analysis, we examined the EITC's potential to influence poverty-sensitive health indicators by evaluating the association between state-level EITC penetration among women and the infant mortality rate. EITC penetration was estimated using data from the Current Population Survey (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) and infant mortality rates were obtained from the National Center for Health Statistics. Within each year, the EITC and mortality data were aggregated to the state level, stratified by race within state, with sample weighting accounted for. Using a random effects regression, we modeled the race-specific infant mortality rates from each state as a function of the proportion of such women who were eligible to receive the EITC among all women whose household incomes fell below the federal poverty level. This analysis also adjusted for the concurrent secular trend of declining infant mortality rates. We found a statistically significant inverse association between EITC penetration and infant mortality. The magnitude of this effect was strong: each 10-percentage point increase in EITC penetration (within or between states) is associated with a 23.2 per 100 000 reduction in infant mortality rate (P ¼ 0.013). Consequently, it would take 8 years for the then-prevailing downward trend in infant mortality rates to reach the infant mortality rate that would occur if EITC penetration among impoverished women reached 100 per cent across all states. While suggesting a potential EITC influence on infant mortality, we need to consider potential confounding factors, particularly state-level poverty and employment rates and the concurrent changes in social welfare programs other than the EITC that varied by state.
Conclusions
A finding that the EITC has a positive impact on the health and health care of the public may help guide deliberations about its future at the federal, state and local levels. Our overall goal is to enhance our understanding of the relationship between major socioeconomic policies such as the EITC and the public's health, thus broadening the perspectives of those in the fields of health and social policy and research.
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It is our belief that a better understanding of the link between our major social and economic policies and their potential health consequences would add an important and missing dimension to the public discourse over the future of programs such as the EITC and other tax policies. An empirical demonstration of these effects would suggest that we begin to think more broadly about the impact of economic and social welfare policies on population health and access to care. 
